We analyze the hadronic and radiative decay modes of the recently observed D sJ (2317) meson, in the hypothesis that it can be identifield with the scalar s 
Introduction
The BaBar Collaboration has reported the observation of a narrow peak in the D + s π 0 invariant mass distribution, corresponding to a state of mass 2.317 GeV [1] . The observed width is consistent with the resolution of the detector, thus Γ ≤ 10 MeV. In the same analysis no significant signals are found in the D s γ and D s γγ mass distributions. The meson has been denoted as D sJ (2317); the announcement has immediately prompted different interpretations [2, 3] .
A possible quantum number assignment to D sJ (2317) is J P = 0 + , as suggested by the angular distribution of the meson decay with respect to its direction in the e + − e − center of mass frame. This assignment can identify the meson with the D s0 state in the spectrum of the cs system. Considering the masses of the other observed states belonging to the same system, D s1 (2536) and D sJ (2573), the mass of the scalar D s0 meson was expected in the range 2.45−2.5 GeV, therefore ∼ 150 MeV higher than the observed 2.317 GeV. A D s0 meson with such a large mass would be above the threshold M DK = 2.359 GeV to strongly decay by S-wave Kaon emission to DK, with a consequent broad width. + , respectively) can be described by the effective fields
where v is the four-velocity of the meson and a is a light quark flavour index. In particular in the charm sector the components of the field H a are P
s (for a = 1, 2, 3); analogously, the components of
In terms of these fields it is possible to build up an effective Lagrange density describing the low energy interactions of heavy mesons with the pseudo Goldstone π, K and η bosons [4, 5, 6, 7] :
In ( 
and f ≃ f π . In eq.(3) Σ = ξ 2 , while the operators D and A are given by:
The strong interactions between the heavy H a and S a mesons with the light pseudoscalar mesons are thus governed, in the heavy quark limit, by three dimensionless couplings: g, h and g ′ . In particular, h describes the coupling between a member of the H a doublet and one of the S a doublet to a light pseudoscalar meson, and is the one relevant for our discussion. Isospin violation enters in the low energy Lagrangian of π, K and η mesons through the mass term
with m q the light quark mass matrix:
In addition to the light meson mass terms, L mass contains an interaction term between π 0 (I = 1) and
π 0 η which vanishes in the limit [8] , the isospin mixing term can drive (7) and the η propagator that puts the strange quark mass in the game. The resulting expression for the decay amplitude involves the coupling h and the suppression factor
) accounting for isospin violation, so that the width Γ(D s0 → D s π 0 ) reads:
As for h, the result of QCD sum rule analyses of various heavy-light quark current correlators is |h| = 0.6 ± 0.2 [6] . Using the central value, together with the factor
[9] and f = f π = 132 MeV we obtain:
Eq. (9) 
1 Electromagnetic contributions to D s0 → D s π 0 are expected to be suppressed with respect to the strong interaction mechanism considered here. 
where p is the D s0 momentum, ǫ the D * s polarization vector, and k and η the photon momentum and polarization. The corresponding decay rate is:
The parameter d gets contributions from the photon couplings to the light quark part e ss γ µ s and to the heavy quark part e cc γ µ c of the electromagnetic current, e s and e c being strange and charm quark charges in units of e. Its general structure is:
where Λ a (a = c, s) have dimension of a mass. Such a structure is already known from the constituent quark model. In the case of M1 heavy meson transitions, an analogous structure predicts a relative suppression of the radiative rate of the charged D * mesons with respect to the neutral one [10, 11, 12, 13] , suppression that has been experimentally confirmed [14] . From (12,13) one could expect a small width for the transition D s0 → D * s γ, to be compared to the hadronic width D s0 → D s π 0 which is suppressed as well.
In order to determine the amplitude of D s0 → D * s γ we follow a method based again on the use of heavy quark symmetries, together with the vector meson dominance (VMD) ansatz [11, 13] . We first consider the coupling of the photon to the heavy quark part of the e.m. current. The matrix element D *
can be computed in the heavy quark limit, matching the QCDcγ µ c current onto the corresponding HQET expression [15] :
where h v is the effective field of the heavy quark. To evaluate the coupling of the photon to the light quark part of the electromagnetic current we invoke the VMD ansatz and consider the contribution of the intermediate φ(1020): 2 The Lagrange density is set up using the hidden gauge symmetry method [5] , with the light vector mesons collected in a 3 × 3 matrixρ µ analogous to M in (4). The lagrangian 3 reads as [16] :
.8 by the KSRF rule [17] . The couplingμ in (16) is constrained toμ = −0.13 ± 0.05 GeV −1 by the analysis of the D → K * semileptonic transitions induced by the axial weak current [16] .
The resulting expression for 1 Λs is:
The parameters are obtained from independent channels; we use their central values.
The numerical result for the radiative width:
shows that the hadronic D s0 → D * s π 0 transition is more probable than the radiative mode
In particular, if we assume that the two modes essentially saturate the D s0 width, we have
and 
Conclusions and perspectives
We have found that the observed narrow width and the enhancement of the D s π 0 decay mode are compatible with the identification of D sJ (2317) with the scalar state belonging to the s
+ doublet of the cs spectrum. However, this conclusion does not avoid other questions raised by the BaBar observation, one being the low mass of the state. We believe that such a particular issue requires additional investigations. A second point is that the radiative mode, although suppressed, is not negligible, and should be observed at a level typically represented by the ratios in (20).
The quantum number assignment has two main and rather straightforward consequences. The first one is the existence of the axial vector partner D ′ s1 belonging to the same spin doublet s 
would produce a narrow peak in the D * s π 0 mass distribution. [18] . Moreover, a theoretical analysis based on the quark model was posted on the Los Alamos arXive, with the same conclusions presented here [19] .
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